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Abstract 17	  
Forms of body decoration exist in all human cultures. However, in Western societies, 18	  
females are more likely to engage in appearance modification, especially through the use of 19	  
facial cosmetics. How effective are cosmetics at altering attractiveness? Previous research has 20	  
hinted that the effect is not large, especially when compared to the variation in attractiveness 21	  
observed between individuals due to differences in identity. In order to build a fuller 22	  
understanding of how cosmetics and identity affect attractiveness, here we examine how 23	  
professionally-applied cosmetics alter attractiveness and compare this effect with the variation in 24	  
attractiveness observed between individuals. In Study 1, 33 YouTube models were rated for 25	  
attractiveness before and after the application of professionally-applied cosmetics. Cosmetics 26	  
explained a larger proportion of the variation in attractiveness compared with previous studies, 27	  
but this effect remained smaller than variation caused by differences in attractiveness between 28	  
individuals. Study 2 replicated the results of the first study with a sample of 45 supermodels, 29	  
with the aim of examining the effect of cosmetics in a sample of faces with low variation in 30	  
attractiveness between individuals. While the effect size of cosmetics was generally large, 31	  
between-person variability due to identity remained larger. Both studies also found interactions 32	  
between cosmetics and identity – more attractive models received smaller increases when 33	  
cosmetics were worn. Overall, we show that professionally-applied cosmetics produce a larger 34	  
effect than self-applied cosmetics, an important theoretical consideration for the field. However, 35	  
the effect of individual differences in facial appearance is ultimately more important in 36	  
perceptions of attractiveness. 37	  
Keywords: cosmetics; attractiveness; effect size; social perceptions   38	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Introduction 39	  
Modification of the body with dyes, paints, and other pigments is among the most 40	  
universal of human behaviours, present in all cultures [1–3]. However, in Western society, 41	  
women perform the majority of self-adornment [4], and perhaps the most prevalent behavior of 42	  
this kind is the use of facial cosmetics. This behaviour is served by the global cosmetics industry 43	  
which is worth billions of pounds [5].  44	  
Women report using cosmetics for a variety of reasons, ranging from anxiety about facial 45	  
appearance, conformity to social norms, and public self-consciousness [6–8], through to 46	  
appearing more sociable and assertive to others [6]. Cosmetics are effective at improving social 47	  
perceptions that the wearer may wish to modulate, with individuals appearing to be healthier and 48	  
earning more [9], displaying greater competence, likeability and trustworthiness [10], as well as 49	  
appearing more prestigious or dominant [11]. Cosmetics also influence the behaviour of others, 50	  
especially males, who tip higher amounts and with greater frequency to waitresses wearing 51	  
cosmetics [12], and are more likely to approach wearers in the environment [13]. It is likely that 52	  
the effect of cosmetics on social perceptions is brought about by the increase in attractiveness it 53	  
confers to faces, which is now a well documented effect [10,14–17]. Research has documented 54	  
cosmetics function by altering sex-typical colouration in faces such as facial contrast [18–21], by 55	  
increasing the homogeneity of facial skin [22,23], or by affecting colour cues to traits such as 56	  
health [24] and age [25]. 57	  
While the effect of cosmetics on perceived attractiveness seems clear [14,17], other 58	  
research has revealed it is more nuanced than previously thought. Etcoff and colleagues [10] 59	  
demonstrated that attractiveness increased linearly with the amount of cosmetics worn – simply, 60	  
more cosmetics equates to appearing more attractive. Of the range of cosmetics that can be worn, 61	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the quantity of cosmetics applied to the eyes and mouth have been shown to be significant 62	  
predictors of attractiveness [26], with more cosmetics on these features leading to higher ratings 63	  
of attractiveness. However, other evidence suggests that the typical amount of cosmetics applied 64	  
by a sample of young women is excessive, with observers preferring close to half the actual 65	  
amount for optimal attractiveness [16], calling into question the linear relationship between 66	  
cosmetics quantity and attractiveness. 67	  
One concern of facial attractiveness research is that it does not compare the effects of 68	  
predictors of attractiveness (e.g., symmetry, averageness, sex typicality [27]; against other 69	  
sources of variation [28]. Recent work has begun to address this by examining the importance of 70	  
within-person variation in attractiveness (caused by the presence or absence of makeup, for 71	  
example), compared with the between-person variation in attractiveness simply due to 72	  
differences between identities [29]. Specifically, it has been previously shown that the effect of 73	  
cosmetics on attractiveness, a source of within-person variation, is very small, explaining just 2% 74	  
of the variance in ratings [15]. This is an especially small effect when compared with differences 75	  
in attractiveness between individuals, a between-person variation in attractiveness, which 76	  
explained 69% of the variance in judgements. More simply, while facial cosmetics do increase 77	  
attractiveness, that contribution is small and does little to change an individual’s attractiveness 78	  
standing in the population.  79	  
However, the use of cosmetics is an idiosyncratic and extremely varied practice [3], and 80	  
its effect on attractiveness is more complex than previously thought. The use of a professional 81	  
makeup artist is a common practice in almost all studies examining the effect of cosmetics on 82	  
perceptions [9,10,12,17,30,31], and only a few utilise self-applied cosmetics [14,16,26]. An 83	  
initial examination of the effect size of cosmetics on attractiveness also had models self-apply 84	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their cosmetics [15]. There are good reasons for using professionally-applied cosmetics, as it 85	  
provides a clearer test of how cosmetics alter facial attractiveness. The increased variability in 86	  
self-applied cosmetics, due, for example, to differences in application skill or the products used, 87	  
could make it more difficult to detect an effect of cosmetics on attractiveness, and previous work 88	  
has indeed found the effect to be small [15]. This distinction represents a trade-off between 89	  
experimental control and ecological validity – the vast majority of women, if any, do not have a 90	  
professional makeup artist apply their cosmetics daily, yet the majority of studies examining 91	  
cosmetics and attractiveness draw conclusions based on professionally-applied cosmetics, which 92	  
may only indirectly inform as to how cosmetics affect attractiveness in the real world.  93	  
We seek to address important theoretical points regarding how cosmetics influence 94	  
attractiveness. How large is the effect size of cosmetics on attractiveness when cosmetics have 95	  
been professionally-applied? If cosmetics in psychological experiments are applied with more 96	  
skill than is typically achieved, then current knowledge of cosmetics and attractiveness likely 97	  
overstates the relationship, given the reliance of professionally-applied cosmetics in the 98	  
literature. Moreover, how does the ability of professionally-applied cosmetics compare to 99	  
previous measures of the effect of cosmetics on attractiveness? In the following study, we 100	  
examine the effect size of cosmetics on attractiveness in two sets of faces that have had 101	  
cosmetics applied professionally, with the prediction that the effect will be substantially larger 102	  
than the previous assessment that considered self-applied cosmetics [15]. In addition, by using a 103	  
similar design to previous research, we can draw direct comparisons with current knowledge of 104	  
how cosmetics and identity affect attractiveness. 105	  
A separate but related question regarding cosmetics concerns how it affects faces of 106	  
different levels of attractiveness. Many studies in the literature on cosmetics and social 107	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perceptions have used models recruited from university or college [14,15,20]. How do cosmetics 108	  
affect faces of a different population, specifically faces considered to be very attractive? Previous 109	  
research found no interaction between cosmetics and identity [15], suggesting cosmetics affect 110	  
each face’s attractiveness similarly. However, the models used were of a university-aged sample 111	  
of population-typical attractiveness levels. The present studies, particularly Study 2, examine the 112	  
effect cosmetics have on perceived attractiveness in a sample of women typically considered to 113	  
be very attractive – models. Using a sample of faces that are already constrained in attractiveness 114	  
enables us to manipulate another source of variation in attractiveness, specifically between-115	  
person variability. As such, we can observe the effects of cosmetics on attractiveness in a sample 116	  
with a (hypothesised) lower effect of identity (differences between individuals) than elsewhere. 117	  
The present study has several aims. First, we examine how cosmetics affect attractiveness 118	  
when cosmetics have been professionally-applied. We predict that cosmetics will have a notably 119	  
larger effect size in this sample compared to the previous study examining this question [15]. 120	  
Second, we consider the effect size of cosmetics in sets of faces that are considered highly 121	  
attractive, where between-person variation (identity effect size) should be reduced. The relative 122	  
effect size of cosmetics may therefore be increased, and may be more likely to overshadow the 123	  
smaller between-person variation in attractiveness. Conversely, cosmetics may have less of an 124	  
effect in these samples as the women are already at the higher end of attractiveness without 125	  
cosmetics, leaving little room for judgements of attractiveness to increase when cosmetics are 126	  
applied. Finally, by using an identical design to previous research [15], we will compare the 127	  
findings obtained in these studies to those presented in previous research in order to build a fuller 128	  
picture of the relative importance of cosmetics and identity in attractiveness perceptions. 129	  
 130	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Study 1 131	  
In the first study, we examine how cosmetics impact attractiveness when they are applied 132	  
professionally. To do this, we take advantage of an Internet-based sample to acquire images of 133	  
models whose cosmetics have been applied by high-profile makeup artists. Compared to 134	  
previous work examining this question [15], we predict that the effect size due to cosmetics 135	  
should be larger here. However, the effect size of identity may still overshadow it. 136	  
 137	  
Method 138	  
Participants 139	  
Ninety North American university students (age M = 18.57 years, SD = 0.75, 41 men) 140	  
participated in the main study for course credit. Due to a software error, age data was not 141	  
recorded for the first 50 participants, with the mean age being calculated from the remaining 142	  
participants. However, all participants were within the same demographic and age range. A 143	  
further 15 students (age M = 19.93 years, SD = 1.16, three men) rated the quantity of cosmetics 144	  
worn by the models. Informed consent was obtained from all participants included in the study. 145	  
 146	  
Ethics Statement 147	  
Ethical approval for all studies was obtained from the Gettysburg College institutional 148	  
review board (IRB). All participants gave written informed consent before beginning the study. 149	  
  150	  
Stimuli 151	  
 	   8	  
From the YouTube website, we collected images of White British women (n = 33, age 152	  
unknown but approximately 20-35 years), who acted as models while their cosmetics were 153	  
applied by high-profile professional makeup artists from the United Kingdom. Twenty-three 154	  
models were obtained from one artist’s channel (www.youtube.com/user/lisaeldridgedotcom) 155	  
with a further ten collected from another (www.youtube.com/user/ctilburymakeup). We utilised 156	  
all available videos at the time of writing that featured a model receiving a makeover where they 157	  
were shown before and after an application of cosmetics. In addition, we included only videos 158	  
where faces began free of cosmetics, and the artist had the intention of applying a particular 159	  
cosmetics look, rather than with the aim of hiding blemishes or skin conditions (such as acne). 160	  
Images were captured from video tutorials, which served to instruct viewers on a number of 161	  
popular cosmetics styles for a range of scenarios. Both authors classified the cosmetics looks into 162	  
categories using information provided by descriptions within the videos. Three categories were 163	  
apparent – an everyday, natural look (n = 7), a ‘going out’ look (n = 14), and vintage or editorial 164	  
looks based on cosmetics the makeup artist had applied during professional photo shoots in the 165	  
past (n = 12). A third researcher, with extensive experience in this field, arrived at these three 166	  
categories independently, providing further confirmation.  167	  
We captured a high-resolution screenshot of each model at the end of each video, where 168	  
images of the models were presented before and after their application of cosmetics side-by-side. 169	  
Models had a neutral expression and looked directly into the camera for the comparison. In 170	  
addition, the two photographs were taken under the same lighting and camera conditions. From 171	  
each comparison screenshot, we cropped the ‘before’ and ‘after’ versions of each model to 172	  
produce two separate images. Final images were cropped just below the chin, at the hairline (or 173	  
mid-forehead based on the limitations of the original), and tight to the widest part of the face 174	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(and so removing the ears). Given the variable nature of the images in terms of hairstyle, we 175	  
chose models whose hair did not occlude their faces, and we masked loose hair in the lower 176	  
portions of the images if it was not tied back. Images were resized to a height of 451 pixels. 177	  
Given copyright restrictions, we present the average of models without cosmetics, and separately 178	  
with cosmetics, in Fig 1 to illustrate. Averages were produced using JPsychomorph after 179	  
landmarks were applied to the facial features in each image [32].  180	  
 181	  
Fig 1. The average model without (left) and with cosmetics (right). These averages are cropped 182	  
mid-forehead because several of the YouTube videos presented individuals in this way, resulting 183	  
in insufficient information above this point for generating averages. 184	  
 185	  
Procedure 186	  
Participants rated the attractiveness of the models using custom PsychoPy software [33]. 187	  
Images were presented in a random order, and each participant rated each model only once, in a 188	  
randomly selected cosmetics condition (i.e., either with or without cosmetics). This design was 189	  
specifically chosen to prevent carryover effects between conditions [15,29]. Participants rated 190	  
the attractiveness of the models on a 1 (very unattractive) to 7 (very attractive) scale, indicating 191	  
their response via mouse click. Stimuli remained onscreen until a judgement was made. 192	  
A separate sample of participants judged the quantity of cosmetics worn by the models. 193	  
These participants saw the ‘without’ and ‘with cosmetics’ images onscreen next to each other, 194	  
and were asked ‘how much makeup has been applied to this face?’ Participants indicated their 195	  
responses via mouse click on a 1 (very light) to 7 (very heavy) scale. Trials were presented in a 196	  
random order. Though this is only a perceived measure of quantity, rather than an actual quantity 197	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of cosmetics, we believe it to be suitable as it is the perceived quantity that would affect the 198	  
perceptions of observers. Importantly, other studies have found general agreement in the quantity 199	  
of cosmetics applied by a professional makeup artist and the perceived amount of cosmetics 200	  
being worn [31]. 201	  
 202	  
Results 203	  
Each image was rated an average of 45 times (SD = 4.45). We examined agreement by 204	  
calculating the pooled standard deviation for ratings in each cosmetics condition; without SDp = 205	  
1.34; with cosmetics SDp = 1.44. Responses were given on a 7-point scale, so the generally low 206	  
variability indicates good agreement in ratings [15,34]. To examine effects of observer sex on 207	  
ratings, the data were split by the sex of each observer before averaging. This resulted in four 208	  
scores for each model – one in each cosmetics condition, as rated by men and women. 209	  
We also calculated the average amount of perceived cosmetics applied (M = 4.96, SD = 210	  
1.09), as judged by the separate sample of raters. These judgements of quantity were collected in 211	  
order to be able to control for the varying amounts of cosmetics worn by each model in our 212	  
analyses. However, this measure showed no relationship with the dependent variable 213	  
(attractiveness) at all levels of observer sex and cosmetics, all rs < .25, ps > .160. As such, there 214	  
was no reason to include quantity as a covariate, and we therefore analysed our results using a 215	  
repeated measures ANOVA with model as the unit of analysis. 216	  
We focus here on the effect sizes of variables in order to estimate the real world effect of 217	  
cosmetics on attractiveness. In particular, we utilise eta squared (η2) as a measure of effect size, 218	  
which expresses how much each factor contributes to the total variance in attractiveness ratings 219	  
as an interpretable percentage value, rather than partial eta squared, which does not sum across 220	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factors to one. We calculated η2 effect sizes for both main effects (Cosmetics, Observer Sex) and 221	  
the interaction by dividing the sums of squares (SS) attributable to each effect by the total SS, 222	  
calculated by summing the SS attributable to each effect and their respective errors. We also 223	  
gave special consideration to the variance attributable to differences between items. This 224	  
variation is typically ignored in repeated measures analyses since it usually represents variation 225	  
between participants on the measured dependent variable, which is generally unimportant for 226	  
repeated measures designs (which instead focus on variation within participants). However, in 227	  
this case, it takes on a useful property. By using the images of the models as the unit of analysis, 228	  
the variation between models represents variation in attractiveness arising due to the fact that 229	  
models have different facial identities or appearances. We were therefore able to calculate an 230	  
effect size for this ‘identity’ measure. The full results of the ANOVA are reported in Table 1, 231	  
illustrating the effect sizes, their associated SS, and other statistics. 232	  
 233	  
Table 1. Results of the analysis of variance from Study 1. 234	  
Source df SS η2 F p 
Identity (I) 32 61.27 0.45   
Observer Sex 1 0.85 0.01 10.03 .003 
Observer Sex × I 32 2.70 0.02   
Cosmetics 1 44.83 0.33 76.33 < .001 
Cosmetics × I 32 18.79 0.14   
Observer Sex × Cosmetics 1 1.29 0.01 8.17 .007 
Observer Sex × Cosmetics × I 32 5.05 0.04   
Total 131 134.78    
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 235	  
There is no error term for conducting an F test on differences between models, and as such, no ratio is calculated. df 236	  
= degrees of freedom, SS = sums of squares. Interactions with the Identity measure can be interpreted as an error 237	  
term for that variable [35]. 238	  
 239	  
Men assigned lower ratings of attractiveness (M = 3.74, 95% CI [3.47, 4.00]) than women 240	  
(M = 3.89, [3.66, 4.13]), a result consistent with previous literature [15,36,37] which we do not 241	  
pursue further here. Importantly, models were rated as more attractive with cosmetics (M = 4.39, 242	  
[4.11, 4.68]) than without (M = 3.23, [2.95, 3.51]). The Observer Sex x Cosmetics interaction 243	  
was driven by men rating faces without cosmetics as less attractive than women rating those 244	  
same faces, t(32) = 4.32, p < .001, d = 0.75, but both sexes assigned similar ratings for models 245	  
with cosmetics, t(32) = 0.42, p = .676, d = 0.07, indicating a larger influence of cosmetics on 246	  
attractiveness for men. However, the effect size of this interaction was very small (η2 = 0.01), 247	  
suggesting a relatively unimportant result. 248	  
Of more importance was the Cosmetics x Identity interaction (η2 = 0.14), which indicates 249	  
that the application of cosmetics altered the attractiveness of individual models differently. To 250	  
examine this further, we computed a difference score for each model between their attractiveness 251	  
with and without cosmetics, as rated by men and women. This difference illustrates the boost in 252	  
attractiveness conferred by cosmetics, and we carried out a correlation between these values and 253	  
the attractiveness of the models without cosmetics. Ratings assigned by both women and men 254	  
showed a negative correlation between these values, r(31) = -.53, 95% CI [-.73, -.23], p = .001, 255	  
and r(31) = -.48, [-.71, -.16], p = .005, respectively, indicating that the more attractive a model 256	  
was, the less of an increase in attractiveness cosmetics conferred, a pattern which did not change 257	  
when combining ratings given by men and women, r(31) = -.46, [-.69, -.14], p = .007 (see Fig 2). 258	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 259	  
Fig 2. An illustration of the average attractiveness (combining ratings made by men and women) 260	  
of each model, both without cosmetics and with cosmetics. Models are ordered in terms of 261	  
increasing attractiveness without cosmetics. An upward pointing arrow indicates an increase in 262	  
attractiveness with cosmetics, while a downward arrow indicates a decrease.  263	  
 264	  
Table 1 illustrates that the Identity effect size (η2 = 0.45) is 1.36 times larger than the 265	  
effect size attributed to Cosmetics (η2 = 0.33). The differences in attractiveness between 266	  
individuals explains more variance than an application of cosmetics, but the ratio of these effect 267	  
sizes is much smaller than in previous accounts [15]. This suggests that a professional 268	  
application of cosmetics (in comparison with self-application) is capable of producing a larger 269	  
effect on attractiveness perceptions, although this remains smaller than the effect due to identity 270	  
differences between women. 271	  
We conducted a final analysis to examine whether the cosmetics ‘look’ ascribed by the 272	  
artist affected perceptions of attractiveness differently for men and women. The above analysis 273	  
was repeated, but with the addition of ‘look’ as a source of variation between models. The three-274	  
way mixed model ANOVA revealed no significant main effects of cosmetics look or interactions 275	  
with this factor, all Fs < 1.18, ps > .320. However, it is worth noting that the ‘cosmetics look’ 276	  
variable had low power (ranging from .076 to .242 across main effects and interactions), so 277	  
further study is required to investigate the role of cosmetics look in perceived attractiveness. 278	  
 279	  
Study 2 280	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The models used in Study 1 were women who had agreed to participate for the purposes 281	  
of demonstration in a makeup tutorial. We have shown that the effect of cosmetics, when 282	  
professionally-applied, results in a larger effect size compared with previous research [15]. Next, 283	  
we investigate how cosmetics alter the attractiveness of a sample of women who are generally 284	  
regarded as very attractive and earn a living based on their appearance – supermodels. We 285	  
examine how much variation in attractiveness can be explained by cosmetics, and compare it 286	  
with the effect size of identity, the differences in attractiveness between supermodels. Here, the 287	  
effect size of identity should be smaller, given the potentially homogenous nature of the women 288	  
in terms of attractiveness. How much of a benefit do cosmetics confer to highly attractive 289	  
women, and in turn, do cosmetics overcome the differences in attractiveness between 290	  
individuals? 291	  
 292	  
Method 293	  
Participants 294	  
One hundred new participants completed the study for course credit (age M = 19.28 295	  
years, SD = 1.46, 46 men), 14 of which were students at a Scottish university (age M = 19.28 296	  
years, SD = 1.68, one man), while the rest were students at a North American university (age M 297	  
= 19.28 years, SD = 1.05, 45 men). A further sample of 14 North American students from the 298	  
same university (age M = 20.50 years, SD = 1.28, 2 men) rated the quantity of cosmetics worn by 299	  
the models.  300	  
The removal of the 14 participants from the Scottish university (who live in the UK rather 301	  
than the US) did not change the pattern of results described below, aside from producing a 302	  
significant main effect of Observer Sex, F(1, 44) = 18.64, p < .001, η2 = .02. As in Study 1, men 303	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provided lower ratings of attractiveness (M = 4.07, [3.91, 4.23]) than women (M = 4.32, [4.12, 304	  
4.53]). However, as this is a well-demonstrated effect and did not alter the presence of the 305	  
interaction between cosmetics and observer sex, we include these extra participants for the 306	  
additional validity they confer. 307	  
 308	  
Ethics Statement 309	  
Ethical approval for all studies was obtained from the Gettysburg College institutional 310	  
review board (IRB). All participants gave written informed consent before beginning the study. 311	  
The Ethical Governance and Approval System at the University of Aberdeen granted approval 312	  
for the study conducted there. Again, all participants gave written informed consent before 313	  
beginning the study. 314	  
 315	  
Stimuli 316	  
We collected images (n = 45) of supermodels without their makeup from the Internet. 317	  
These images were casting photographs for Louis Vuitton’s Fall-Winter 2010 runway show. All 318	  
pictures were taken with the models looking directly into the camera, with a neutral expression. 319	  
We then collected images of the same women wearing cosmetics from professional photo shoots, 320	  
and selected images where they had a neutral expression and were looking directly into the 321	  
camera in order to match the casting photographs as closely as possible. However, these 322	  
cosmetics photos were considerably less constrained in that the lighting varied between images, 323	  
as did the amount of time between the two photos for each model. Therefore, while every care 324	  
was taken to ensure similarity between these images and those of Study 1, we note that such 325	  
limitations mean that any conclusions drawn from this study are necessarily more tentative. 326	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Final images were cropped as in Study 1 to just below the chin, at the hairline, and tight 327	  
to the widest part of the face (and so removing the ears). Hair was masked at the bottom of the 328	  
images as before, and images were resized to a height of 250 pixels. Given copyright restrictions, 329	  
we present the average of supermodels without cosmetics, and separately with cosmetics, in Fig 330	  
3 to illustrate. 331	  
 332	  
Fig 3. The average supermodel without (left) and with cosmetics (right). 333	  
 334	  
Procedure 335	  
We used the same procedure as in Study 1. However, given that the photographs were of 336	  
supermodels, there was a chance they would be recognised by observers. As such, we added a 337	  
‘recognise’ option onscreen where participants could indicate their recognition of the model 338	  
rather than providing a rating of attractiveness. Familiarity with the models may result in 339	  
unwanted influences on ratings. Across all images, an average of 4.95 trials were skipped (SD = 340	  
2.97). Ratings of attractiveness were therefore only collected for models that were not recognised 341	  
by the raters.  342	  
 343	  
Results 344	  
Each image received an average of 50 ratings (SD = 4.68). Agreement was calculated as 345	  
before, using a pooled standard deviation for ratings within each cosmetics condition, and 346	  
showed generally higher levels (lower variation) than Study 1; without cosmetics SDp = 1.11; 347	  
with cosmetics SDp = 1.32. We split the data by the sex of the observer as before, and computed 348	  
the average rating for each model in both cosmetics conditions as assigned by men and women.  349	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We then averaged the ratings of quantity assigned by the separate sample of raters (M = 350	  
4.29, SD = 1.17) for use as a covariate in subsequent analyses. However, as in Study 1, the 351	  
quantity measure showed no relationship with the dependent variable at any levels of each 352	  
independent variable, all rs < .11, ps > .476. As such, analyses were carried out without inclusion 353	  
of this covariate using repeated measures ANOVA, the results of which are summarised in Table 354	  
2. We also compared the perceived quantity ratings of the faces in Study 1 to the faces here, 355	  
finding that the sample of supermodels (M  = 4.29, [3.95, 4.63]) were perceived as wearing less 356	  
cosmetics than the YouTube models (M  = 4.96, [4.57, 5.36]), t(76) = 2.56, p = .012, d = 0.59 . 357	  
 358	  
Table 2. Results of the analysis of variance from Study 2. 359	  
Source df SS η2 F p 
Identity (I) 44 58.08 0.43   
Observer Sex 1 0.37 0.00 2.79 .102 
Observer Sex × I 44 5.85 0.04   
Cosmetics 1 33.35 0.25 47.89 < .001 
Cosmetics × I 44 30.64 0.23   
Observer Sex × Cosmetics 1 1.73 0.01 20.66 < .001 
Observer Sex × Cosmetics × I 44 3.68 0.03   
Total 179 133.70    
 360	  
There is no error term for conducting an F test on differences between models, and as such, no ratio is calculated. df 361	  
= degrees of freedom, SS = sums of squares. Interactions with the Identity measure can be interpreted as an error 362	  
term for that variable [35]. 363	  
 364	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As before, models were rated as more attractive with cosmetics (M = 4.53, [4.28, 4.77]) 365	  
than without (M = 3.67, [3.49, 3.85]). The Observer Sex x Cosmetics interaction was again 366	  
driven by men rating faces without cosmetics as less attractive than women rating those same 367	  
faces, t(44) = 4.65, p < .001, d = 0.69, with both sexes perceiving the models as similarly 368	  
attractive with cosmetics, t(44) = 1.37, p = .176, d = 0.21. However, as before, the effect size of 369	  
this interaction was small (η2 = 0.01). 370	  
The effect size of the Cosmetics x Identity interaction (η2 = 0.23) was almost as large as 371	  
the effect of cosmetics itself (η2 = 0.25), indicating the application of cosmetics affected the 372	  
attractiveness of the supermodels differently. As before, we computed a difference score (for 373	  
men and women’s ratings separately) between cosmetics conditions, and correlated this score 374	  
with the attractiveness of the supermodels without cosmetics. Again, there was a negative 375	  
correlation between the boost in attractiveness with cosmetics and the attractiveness of the 376	  
models without cosmetics, for both women r(43) = -.40, [-.62, -.12], p = .006, and men r(43) = -377	  
.42, [-.64, -.14], p = .004, as well as when ratings given by both sexes were combined, r(43) = -378	  
.40, [-.62, -.12], p = .004. As before, this indicates that the more attractive the supermodel is 379	  
perceived to be, the less of a boost in attractiveness cosmetics confer. This is illustrated in Figure 380	  
4. 381	  
 382	  
Fig 4. An illustration of the average attractiveness (combining ratings made by men and women) 383	  
of each model, both without cosmetics and with cosmetics. Models are ordered in terms of 384	  
increasing attractiveness without cosmetics. An upward pointing arrow indicates an increase in 385	  
attractiveness with cosmetics, while a downward arrow indicates a decrease. 386	  
 387	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The effect size of Identity (η2 = 0.43), due to differences in attractiveness between 388	  
supermodels, was 1.72 times greater than that of cosmetics (η2 = 0.25), a ratio slightly larger than 389	  
that observed in Study 1. Differences in attractiveness between individuals explained more 390	  
variance than cosmetics, even among a sample of women regarded as highly attractive. The 391	  
effect size of Cosmetics in this study was smaller than that found in Study 1, suggesting that 392	  
cosmetics may produce a smaller increase in attractiveness for women who are already at the top 393	  
end of the attractiveness scale, although the mean ratings for faces do not suggest a ceiling effect. 394	  
It is also worth noting that the effect size of Identity in this study was very close to the 395	  
value reported in Study 1, which goes against our prediction that a sample of supermodels should 396	  
have smaller between-person variability in attractiveness. However, this value is still notably 397	  
smaller than the variation between individuals in a sample of university students [15], supporting 398	  
our prediction of reduced between-person variability. 399	  
 400	  
Combined Analyses 401	  
We have shown that professionally-applied cosmetics increase the attractiveness of both 402	  
models and supermodels, with generally larger effect sizes than have been observed elsewhere 403	  
[15]. Here, we combine the data from Study 1 with the data reported in previous work that 404	  
provided an estimate of the effect size of cosmetics when self-applied to a student population 405	  
[15]. This will allow a comparison of both model sets without and with cosmetics, and an overall 406	  
comparison of the effect size of cosmetics and identity in a pooled setting of cosmetics use. We 407	  
included only the models from Study 1 as these images were captured under more controlled 408	  
conditions, similar to the images used in the previous work. In the initial study [15], there were 409	  
44 self-reported White women acting as models (age M = 21.18, SD = 1.94). Models applied 410	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their own cosmetics from a range of provided products, and were rated using the same procedure 411	  
used here. See [15] for full details. 412	  
To conduct this analysis, we employed a three-way mixed ANOVA: Set (Students, 413	  
YouTube) × Cosmetics (With, Without) × Observer Sex (Female, Male). Set represented a 414	  
between-subjects factor, while the remaining factors were both within-subjects. As before, the 415	  
model was the unit of analysis. Since a factorial ANOVA produces several statistical tests, we 416	  
focus on the theoretically important outcomes. In this case, an interaction between Set and 417	  
Cosmetics indicates that an application of cosmetics affects the model sets differently. We would 418	  
predict models that received an application of professional cosmetics would appear more 419	  
attractive.  420	  
As observed across the original data [15] and the two studies presented here, there was a 421	  
main effect of Observer Sex, F(1, 75) = 122.45, p < .001, η2 = .04, following the usual pattern of 422	  
men (M = 3.21, [3.05 3.37]) assigning lower ratings than women (M = 3.61, [3.44, 3.78]). 423	  
Models also received higher ratings of attractiveness when viewed with cosmetics (M = 3.76, 424	  
[3.58, 3.95]) compared to when they were viewed without (M = 3.05, [2.88, 3.23]), F(1, 75) = 425	  
97.35, p < .001, η2 = .12. Models from the YouTube set were also rated as more attractive (M = 426	  
3.82, [3.57, 4.06]) than those in the student set (M = 3.00, [2.79, 3.21]), F(1, 75) = 24.95, p < 427	  
.001, η2 = .16. 428	  
The predicted interaction between Set and Cosmetics was present, F(1, 75) = 40.59, p < 429	  
.001, η2 = .05. Bonferroni adjusted post-hoc tests revealed that without cosmetics, the YouTube 430	  
models (M = 3.23, [2.97, 3.49]) were rated as slightly more attractive than models from the 431	  
student set (M = 2.87, [2.65, 3.09]), p = .041, d = 0.24. However, with cosmetics, YouTube 432	  
models (M = 4.39, [4.12, 4.67]) received significantly higher ratings of attractiveness than the 433	  
 	   21	  
student models (M = 3.12, [2.88, 3.37]), p < .001, d = 0.79, indicating a larger change in 434	  
attractiveness with professionally-applied cosmetics than with self-applied cosmetics.  435	  
We can also draw comparisons between the sizes of our effects across all three studies 436	  
(the two presented here and the student set). While η2 is ideal for comparing effect sizes within a 437	  
study (the total always sums to 100%), comparison between studies is generally not 438	  
recommended because the total variability depends on the study design and the number of 439	  
independent variables [38]. However, the two studies reported here, as well as earlier data [15], 440	  
use identical study designs, and the total variability is very similar in all cases (Study 1 SS total = 441	  
134.76, Study 2 SS total = 133.70, [15] SS total = 129.23). The main differences were the models 442	  
used and the type of cosmetics applied. As such, we can justifiably make some comparisons 443	  
between the effect sizes of cosmetics and identity across these studies. 444	  
While the effect size due to identity was similar in Studies 1 and 2 (η2 = .45 and η2 = .43, 445	  
respectively), the earlier study using students showed a much larger effect (η2 = .69). The effect 446	  
size of cosmetics in Studies 1 and 2 (η2 = .33 and η2 = .25, respectively), in contrast, were much 447	  
larger than in the student study (η2 = .02). Therefore, while variation in attractiveness between 448	  
individuals was somewhat greater among a sample of university students as compared to models 449	  
and supermodels (as we would expect), the effect size of professionally-applied cosmetics was 450	  
much larger than self-applied cosmetics. It is also important to note that the effect sizes obtained 451	  
for the data in Study 2 are to be interpreted cautiously, given the more unconstrained nature of 452	  
the images. 453	  
  454	  
General Discussion 455	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Across several studies, we find that using cosmetics increases perceptions of 456	  
attractiveness compared to no cosmetics, with several novel findings and caveats. First, we show 457	  
that the effect size of cosmetics on attractiveness is large when those cosmetics have been 458	  
professionally-applied, though the effect of identity is still greater. However, the difference 459	  
between identity and cosmetics effects is much smaller than in a student sample of faces with 460	  
self-applied cosmetics [15]. Second, we show that in a sample of supermodels with a smaller, 461	  
more constrained effect size of identity (i.e., reduced between-person variance in attractiveness), 462	  
identity is still more important than cosmetics, though the effect size of cosmetics is still larger 463	  
than in previous cases. In both cases, but particularly the set of supermodels, we found evidence 464	  
of an interaction between facial identity and cosmetics, indicating a differential effect of 465	  
cosmetics on attractiveness. Further analysis revealed that the more attractive a face was without 466	  
cosmetics, the less of an increase in attractiveness cosmetics conferred. 467	  
Across all studies, we observed that the effect of facial identity was larger than the effect 468	  
of cosmetics. This finding extends previous research demonstrating that between-person 469	  
variation is consistently larger than within-person manipulations of attractiveness [14, 28]. 470	  
Interestingly, the ratio between the effect sizes of identity and cosmetics in these studies (i.e., 471	  
how much more variation identity explained than cosmetics in attractiveness judgements) is 472	  
smaller than the comparison observed with emotional expression [29], suggesting that 473	  
professionally-applied cosmetics might be more effective at modulating attractiveness 474	  
perceptions than facial expression, at least in female faces. Additionally, the finding that identity 475	  
might be more important than within-person variation should perhaps be interpreted with 476	  
caution. We refer to ‘identity’ in the current paper but use single, passport-style images of each 477	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model. However, individuals appear differently across different photographs, and this within-478	  
person variation in appearance has also been shown to affect perceived attractiveness [42].  479	  
A surprising source of variance in both studies was the interaction between identity and 480	  
cosmetics. This finding, indicating that cosmetics affected different faces differently, was 481	  
analysed further to reveal that the more attractive a face was initially, the less of an increase in 482	  
attractiveness cosmetics conferred. While this is an intuitive finding, it has not been 483	  
demonstrated before, and was particularly pronounced in the set of supermodels where the effect 484	  
size of the interaction was almost as large as that of cosmetics itself. Cosmetics confer attractive 485	  
patterns of colouration to faces, enhancing sex typical features in skin reflectance [18,20], as 486	  
well as smoothing skin homogeneity and colour distribution [22,24,43]. Female faces that are 487	  
considered attractive tend to have lighter skin, darker eyes, and redder lips than the average 488	  
female face [44], which are all correlates of attractiveness [20,21], and in a recent study, are 489	  
colourations that are conferred to faces by cosmetics [18]. It may be that the more attractive 490	  
faces (i.e., of supermodels) already possess the most attractive features that cosmetics can alter, 491	  
and so there is little change in attractiveness after an application. That less attractive faces 492	  
receive more of an increase from cosmetics also has practical implications. By definition, the 493	  
majority of women will lie around average attractiveness, and so a significant number of women 494	  
could receive a boost in attractiveness from cosmetics.  495	  
We also found that the perceived quantity of cosmetics applied to faces played almost no 496	  
role in the perceived attractiveness of faces with cosmetics. Recent evidence has shown that 497	  
faces with lighter makeup are perceived as more attractive than faces with heavier makeup [45], 498	  
which is at odds with our findings here. However, that study used different models for each 499	  
cosmetics condition, conflating sources of cosmetics and identity variance, as well as using 500	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digitally applied cosmetics. While observers seem to find lighter cosmetics optimally attractive 501	  
when given the choice to vary the quantity [16], no study as of yet has systematically shown that 502	  
lighter cosmetics are optimally attractive for a given face. Our measurements here, as well as 503	  
previous data [15], seem to suggest quantity does not play a large role in perceptions of 504	  
attractiveness with cosmetics. 505	  
Combining image sets from previous research [15] with the findings from Study 1 506	  
revealed that, while the models from Study 1 were slightly more attractive than the models from 507	  
the previous study, they were rated as significantly more attractive with cosmetics. After 508	  
considering the similarity of designs and total variability across all studies (both here and in 509	  
[15]), we compared the effect sizes of identity and cosmetics directly. Variability due to 510	  
attractiveness between individuals (identity) was smaller among models and supermodels 511	  
compared to university students, as predicted, but the effect size of cosmetics was noticeably 512	  
larger for professionally-applied cosmetics. However, it is important to note that the sample sizes 513	  
of models differed, and larger sample sizes might also result in greater between-person 514	  
variability. 515	  
These findings have relevance for investigating the effects of cosmetics on social 516	  
perceptions. There now exist estimates of the effect size of cosmetics when they are self-applied 517	  
[15], and when they are applied professionally. In previous work [15], cosmetics explained just 518	  
2% of the variation in attractiveness, while the finding from a sample of models showed 519	  
cosmetics explained 33% of the variation in attractiveness. This study demonstrated larger effect 520	  
sizes of cosmetics when directly compared to previous research [15], though the studies used 521	  
different sets of faces, and it is important to note that any effect size estimate calculated is 522	  
ultimately based on the context of the research, and should be interpreted within this context 523	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[46]. However, the variances in the current and previous research are very similar, and the design 524	  
of the studies is identical, meaning direct comparisons are valid and appropriate.  525	  
 The literature examining the effect of cosmetics on social perceptions has, for the most 526	  
part, used models with professionally-applied cosmetics in laboratory studies [9,10,17,30,31] as 527	  
well as field experiments [12,13,39,40]. With our comparison of the effect size of cosmetics 528	  
under both self-applied and professionally-applied conditions, it seems possible that some of the 529	  
effects of cosmetics observed in the literature may be inflated. Further, women report higher self-530	  
confidence and engage in more social activities after a professional makeover [41] and this 531	  
increase in self-confidence may translate into slight expression or postural differences in images, 532	  
which could represent an additional within-person boost in attractiveness due to cosmetics.  533	  
There are some caveats to the study. Images were obtained from various Internet sources, 534	  
and so were not as constrained in lighting or emotional expression as previous research [15]. 535	  
Study 1 suffered less from this potential issue as images were collected from the same 536	  
photographic session. As the images of supermodels with cosmetics were obtained from different 537	  
sources, while the images of those women without cosmetics were obtained from the same 538	  
source, the magnitude of the interaction between identity and cosmetics should be interpreted 539	  
with caution. However, given its presence in Study 1 with more controlled stimuli, we think it 540	  
safe to conclude that cosmetics affect more attractive individuals to a lesser extent than others. 541	  
Furthermore, that such an effect was obtained in Study 2 with more variable photographs could 542	  
be considered strong evidence. Since the images were more variable and cosmetics were 543	  
confounded with variations in lighting (both considered noise in the current study), it seems 544	  
likely an effect would be obtained under stricter conditions. 545	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There now exists convincing evidence that alterations to within-person facial appearance 546	  
via cosmetics, whether self-applied or professionally-applied, do not overcome between-person 547	  
variability in attractiveness due to simple identity. Facial attractiveness is, to an extent, more 548	  
about what you have, rather than what you do with it. However, we have uncovered here 549	  
interesting caveats to this overarching and consistent finding. An increased skill level in applying 550	  
cosmetics seems to offer a larger increase in attractiveness than self-applied cosmetics does – 551	  
larger effects were clear when a professional makeup artist applied cosmetics. Furthermore, we 552	  
have shown cosmetics affect faces of varying levels of attractiveness differently, particularly 553	  
within a sample of faces with lower variation in attractiveness between individuals. More 554	  
attractive individuals simply have less to gain from using cosmetics. These findings have 555	  
theoretical implications for attractiveness research. Cosmetics is perhaps the most common form 556	  
of modification of facial appearance, and we have shown that the currently reported literature, 557	  
with its reliance on professionally-applied cosmetics, highlights an effect that does not seem 558	  
achievable through everyday use.  559	  
How cosmetics affect attractiveness is a growing literature, and many studies use 560	  
professionally-applied cosmetics as a means to examine this change. We have shown that 561	  
professionally-applied cosmetics seem to explain a larger proportion of variation in 562	  
attractiveness judgements than self-applied cosmetics, a category which the vast majority of 563	  
cosmetics users fall under. This could suggest an inflation of the effect of cosmetics in the 564	  
current literature, with cosmetics increasing attractiveness beyond what is achievable through 565	  
everyday means. Additionally, we have illustrated that cosmetics affect women differently – 566	  
more attractive women, particularly supermodels, gain less of a boost in attractiveness from 567	  
cosmetics than do less attractive women. Importantly, the effect size of identity, or between-568	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person variance in attractiveness, was larger than the effect of cosmetics in both studies. We 569	  
conclude that, when it comes to cosmetics, individual differences in facial appearance are 570	  
ultimately more important than even a professional application of cosmetics. 571	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Supporting Information 690	  
S1 Dataset. Data from Study 1. Each participant rated all 33 YouTube models, but each model 691	  
appeared in a randomly selected cosmetics condition. All conditions are stated in the data. We 692	  
averaged across participants for each image, building a score for each identity under both 693	  
cosmetics conditions. 694	  
 695	  
S2 Dataset. Data from Study 2. Each participant rated all 45 supermodels, but each model 696	  
appeared in a randomly selected cosmetics condition. All conditions are stated in the data. We 697	  
averaged across participants for each image, building a score for each identity under both 698	  
cosmetics conditions. 699	  
 700	  
S3 Dataset. Data from the quantity raters in both studies. Sheet 1 contains the quantity from 701	  
Study 1, and Sheet 2 contains the quantity data for Study 2. Participants compared each model 702	  
without and with cosmetics, indicating how much cosmetics the faces were wearing.  703	  
